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ANNUAL  REPORT  (YEAR  i) 

TITLE:  Development  of  Synthetic  Catalysts  for  Peptide  Bond  Cleavage 

(Synthesis  and  Complete  Kinetic  Analysis  of  Compounds  6A,  7A,  8A) 

REPORT  PERIOD:  6  August  1986  to  5  August  1987 

PROJECT  GOALS: 

The  synthesis  of  ditopic  receptors  6A,  7A,  and  8A,  designed  by 
considering  the  important  interactive  features  of  carboxypeptidase  A  (CPA) 
is  the  goal  of  this  project.  Three  basic  macrocyclic  ligands  with  site 
specificity  for  zinc(II)  incorporation  and  functionalized  podando  groups 
for  covalent  catalysis  are  being  synthesized  and  will  be  examined  for 
hydrolase  activity.  The  design  of  the  macrocycles  allows  for  a  critical 
assessment  of  the  importance  of  the  interactive  sites  within  the  natural 
enzyme,  from  the  general  acid  catalysis  provided  by  arginine  and  tyrosine 
residues  and  the  zinc(II)  ion  to  the  general  base  or  nucleophilic  role  of 
the  Glu-270  carboxylate  residue. 
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ACCOMPLISHMENTS: 


(i)  Two  pathways  have  been  attempted  to  synthesize  the  "eastern"  half  of 
the  molecule  (Schemes  1-  3): 


Scheme  1 

(a)  In  the  Scheme  1  pathway  two  major  synthetic  problems  have  been 
encountered.  In  proceeding  from  7  to  8  the  tosyl  aziridine  reacts  further 
with  the  triamine  product  to  give  a  tetraamine  and  even  higher  analogs. 
Product  purification  by  separation  of  the  diamine  reactant  and  higher 
polyamine  products  from  the  desired  triamine  has  been  difficult  by 
traditional  column  chromatographic  techniques.  The  reactant  diamine  and 
product  triamine  have  almost  identical  retention  times  in  all  of  the 
solvent  combinations  tested.  Hence,  the  isolated  desired  product  always 
contains  a  slight  amount  of  undesired  contaminant  amines. 


A  second  problem  was  encountered  in  the  mesylation  of  13a.  During  the 
purification  procedure,  the  desired  product  14  was  lost  due  to  the 
undesired  ring  closure  leading  to  IS.  In  order  to  circumvent  this  problem 
the  nitroso  derivative  has  been  synthesized  according  to  Scheme  2.  It  is 
readily  obtained  from  either  13a  or  12a.  Once  the  macrocycle  is  formed, 
established  deprotection  procedures  will  be  used. 


Scheme  2 


(b)  More  recently  a  convergent  synthesis  of  the  "eastern"  half  is  being 
attempted  (Scheme  3).  This  route  circumvents  the  problem  of  the  higher 
amine  analogs  of  Scheme  l. 
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Scheme  3 


(2)  The  "western”  halves  of  6A  and  8A  have  been  synthesized  according  to 
the  following  routes  using  established  procedures  (Schemes  4  and  5): 


Scheme  4 
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Scheme  5 


PLANS  FOR  NEXT  YEAR: 

(1)  It  is  anticipated  that  the  "eastern"  half  of  the  macrocycle  for 
formation  of  6A  will  be  obtained  shortly.  Compound  6A  will  then  be 
synthesized  from  compounds  14  or  the  N-protected  form  of  14  and  32. 

(2)  Testing  will  begin  immediately  on  compound  6A  using  g-(trans-p- 
chlorocinnamoyl )-L-B-phenyllactate.  It  is  crucial  to  the  remaining 
compounds  to  be  tested  that  an  initial  evaluation  of  hydrolase  activity  be 
obtained  as  early  as  possible. 

(3)  The  "western"  half  of  7A  will  be  synthesized. 

(4)  Compounds  7A  and  8A  will  be  synthesized. 


distribution  LIST  molecular  BIOLOGY  PROGRAM 


AWUAL.  PINAL.  ARP  TECHNICAL  REPORTS  (One  copy  — ch  except  u  noted) 

Or.  Lewis  F.  Affront! 

George  Washington  Univarsity 
Departaent  of  Microbiology 
2300  I  ST  MW 
Washington,  DC  20037 

Dr.  J.  Thoaas  August 
The  Johns  Hopkins  University 
School  of  Medicine 
720  Rutland  Avenue 
Baltimore,  M>  21205 

Dr.  Myron  L.  Bender 
Chaaistry  Departaent 
Northwestern  University 
Evanston,  IL  60201 

Dr.  R.  P.  Bisk— ore 
University  of  New  Haapshire 
Departaent  of  Microbiology 
Durhaa,  New  Haapshire  03824 

Dr.  Ronald  Bras low 
Coluabia  University 
Departaent  of  Chaaistry 
New  York,  NY  10027 

Dr.  Janes  P.  Colleen 
Departaent  of  Chaaistry 
Stanford  University 
Stanford,  California  94305 

Dr.  Alvin  Crtabliss 

North  Carolina  Biotechnology  Center 

Post  Office  Box  12235 

Research  Triangle  Park,  NC  27709 


Dr.  Marlene  Deluca 

University  of  California,  San  Diego 

Departaent  of  Chaaistry 

La  Jolla,  CA  92093 

Dr.  Bruce  Erickson 
Chaaistry  Departaent 
University  of  North  Carolina 
Chapel  Hill,  NC  27514 

Dr.  Richard  B.  Frenkel 
Massachusetts  Institute  of  Technology 
Francis  Bitter  National  Laboratory 
Caabridge,  MA  02139 

Dr.  Hans  Frauenf elder 
Departaent  of  Physics 
University  of  Illinois 
Urbana,  IL  61801 

Dr.  Bruce  Gaber 

Naval  Research  Laboratory 

Code  6190 

Washington,  DC  20375 

Dr.  R.  W.  Giese 

Northeastern  Univ 

Section  of  Medicinal  Chaaistry 

360  Dungtington  Ave 

Boston,  MA  02115 

Dr.  Barry  Honig 
Co  liable  University 

Dept  of  Blochaaistzy  and  Molecular  Biophysics 
630  West  168th  St. 

New  York,  NY  10032 


Dr.  Alex  Rant 

Dapartaant  of  Plant  Pathology 
Collaga  of  Natural  Xasourcos 
University  of  California 
Berkeley,  CA  94720 

Dr.  Robart  G.  Kaap 
Univarsity  of  Haalth  Sciancas 
Chicago  Nodical  school 
Department  of  Biological  Chaaistry 
3333  Graan  Bay  Road 
North  Chicago,  IL  60064 

Dr.  Ghobind  H.  Khorana 
Nassachusatts  Institute  of  Technology 
77  Nassachusatts  Avanua 
Caabridga,  MA  02139 

Dr.  Richard  Laursan 
Chaaistry  Dapartaant 
Boston  Univarsity 
590  Coaaonvaalth  Avanua 
Boston,  HA  02215 

Dr.  Robart  W.  Lanz 
Chaaical  Enginaaring  Dapartaant 
Univarsity  of  Massachusetts 
Aaherst,  HA  01003 

Dr.  Harden  M.  McConnell 
Stanford  University 
Dapartaant  of  Chaaistry 
Stanford,  CA  94305 

Dr.  Kristin  Bowaan  Martas 
University  of  Kansas 
Dapartaant  of  Chaaistry 
Lawrence,  Kansas  66045 

Dr.  Edgard  F.  Meyer 
Texas  ASM  University 

Dapartaant  of  Biochaaistry  and  Biophysics 
Box  3578 

Collaga  Station,  TX  77843 
Dr.  Jiri  Novotny 

Laboratory  of  Cellular  and  Molecular  Research 
Massachusetts  General  Hospital 
Boston,  MA  02114 

Dr.  Carl  0.  Pabo 
Johns  Hopkins  Medical  School 
Dapartaant  of  Biophysics 
Baltiaore,  M)  21205 

Dr.  Frank lyn  Prendergast 
Mayo  Foundation 
200  First  St.  SW 
Rochester,  Ml  55905 

Dr.  Naftali  Priaor 

Maw  York  Zoological  Society 

New  York  Aquarius 

Osborne  Laboratory  of  Marina  Science 
Brooklyn,  NY  11224 


Dr.  K.  S.  Raj  an 

Illinois  Institute  of  Technology 
Research  Institute 
10  W.  35th  St. 

Chicago,  IL  60616 

Dr.  C.  Patrick  Reynolds 
Naval  Medical  Research  Institute 
Transplantation  Research  Prograa  Canter 
Bethesda,  M>  20814 


Dr.  Alexander  Rich 
Department  of  Biology 
Massachusetts  Institute  of  Tochnology 
Cambridge,  HA  02139 

Dr.  J.  H.  Richards 
California  Institute  of  Technology 
Division  of  Chaaistry  and  Chan. cal  Enginaaring 
Pasadana,  CA  91125 

Dr.  J.  S.  Richardson 
Duka  Univarsity  School  of  Madicina 
Department  of  Anatoay 
Durham,  NC  27910 

Dr.  Richard  Roblin 
Ganax  Corporation 
16020  Industrial  Driva 
Gaithersburg,  KD  20877 

Dr.  Patar  G.  Schultz 
Dapartaant  of  Chaaistry 
Univarsity  of  California 
Berkeley,  CA  94720 

Dr.  Michael  E.  Salstad 
Dapartaant  of  Madicina 
UCLA  School  of  Medicine 
37-055  CHS 

Los  Angelas,  CA  90024 

Dr.  Michael  Shuler 

School  of  Chaaical  Enginaaring 

Cornell  University 

Ithaca,  Haw  York  14853 

Dr.  David  S.  Sigaan 
UCLA  School  of  Medicine 
Dapartaant  of  Biological  Chaaistry 
Los  Angelas,  CA  90024 

Dr.  John  H.  Stewart 

University  of  Colorado  Health  Science  Canter 
Dapartaant  of  Biochaaistry 
Denver,  CO  80262 

Dr.  Dan  W.  Urry 

Laboratory  of  Molecular  Biophysics 
University  of  Alabaaa 
P.  0.  Box  311 
Birainghaa,  AL  35294 

Dr.  J.  Herbert  Waite 
Collage  of  Marine  Studies 
University  of  Delaware 
Lewes,  DE  19958 

Dr.  Gerald  D.  Watt 

Battelle-C.  P.  Kettering  Research  Laboratory 
ISO  East  South  Collage  Street 
P.  0.  Box  268 
Yellow  Springs,  Ohio  45387 

Dr.  Jon  I  Millions 
Allied  Corporation 
Columbia  Rd  and  Park  Ave. 

Morristown,  NJ  07960 

Dr.  Eli  D.  Schaell,  Coda  1141MB 
Office  of  Naval  Research 
800  North  Quincy  Street 
Arlington,  VA  22217-5000 

Dr.  Michael  T.  Herron,  Code  1141MB 
Office  of  Naval  Research 
800  North  Quincy  Street 
Arlington,  VA  22217-5000 


Dr.  Margo  C.  Haygood 
Office  of  Naval  Research 
800  North  Quincy  Street 
Arlington,  VA  22217-5000 

Adainstrator  (2  copies.  Enclose  DTIC  Fora  SO) 
Defense  Technical  Inforoation  Center 
Building  5,  Caaeron  Station 
Alexandria,  VA  22314 


ANNUAL  AND  FINAL  REPORTS  ONLY  (One  copy  each) 
Coaaander 

Cheaical  and  Biological  Sciences  Division 
Army  Research  Office 

P  O  |u»  1JJ11 

Research  Triangle  Park,  NC  27709 

Directorate  of  Life  Sciences 

Air  Force  Office  of  Scientific  Research 

Bolling  Air  Force  Base 

Washington,  DC  20332 

Chaaistry  and  Ataospheric  Sciences  Directorate 
Air  Force  Office  of  Scientific  Research 
Bolling  Air  Force  Base 
Washington,  DC  20332 

Director 

Biotechnology  Division 
CRDEC 

Aberdeen  Proving  Grounds,  MD  21010-5423 

Administrative  Contracting  Officer 
ONR  Resident  Representative 

(Address  varies  -  obtain  from  your  business  office) 
Director,  Code  12 

Applied  Research  and  Technology  Directorate 
Office  of  Naval  Research 
800  North  Quincy  Street 
Arlington,  VA  22217-5000 

Director,  Code  22 
Support  Technology  Directorate 
Office  of  Naval  Technology 
800  North  Quincy  Street 
Arlington,  VA  22217-5000 

Director,  Code  112 
Environmental  Sciences  Directorate 
Office  of  Naval  Research 
800  North  Quincy  Street 
Arlington,  VA  22217-5000 

Director,  Code  113 
Cheaistry  Division 
Office  of  Naval  Research 
800  North  Quincy  Street 
Arlington,  VA  22217-5000 

FINAL  AND  TECHNICAL  REPORTS  ONLY 
Director  (6  copies) 

Naval  Research  Laboratory 

Attn:  Technical  Inforaation  Division,  Code  2627 
Washington,  DC  20375 


i 


4 


i 

i 

/ 

i 


I 

t 

1 

t 

\ 

« 


\ 


<//v 


